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DETAILED ACTION 

Claims 1-18 are pending and examined on the merits/ 

Priority 

Acknowledgement is made of applicants claim to an earlier effective filing date through 
dependence on applications 09/619,033, filed 7/19/2000; 60/144, 529, filed 7/19/2000; 
10/081,714, filed 2/20/2000; 09/344,308, filed 6/24/1999; and 60/129,384, filed 4/13/1999. 
Upon review of each of these applications, it is concluded that said applications do not provide 
support for the instant invention. The instant invention is drawn to a method for identifying 
"rare events" in a biological sample, which is broader in scope than the methods contemplated in 
the '033 and '529 applications which were confined to methods of obtaining or enriching a 
composition with cells having a proliferative disorder. The instant method claims is reliant upon 
a "rare event" which can encompass such occurrences as detecting a fetal cell in maternal blood, 
detecting a stem cell in a biological sample comprising sample comprising somatic cells, 
detecting myocardial cells in peripheral blood, detecting a rare infected cell or rare pathogen in a 
biological sample. It is concluded that due to the enlargement of the breath of the claims to 
encompass the detection of cells beyond those cells having a proliferative disorder, that the prior 
applications fail to provide an adequate description of the claimed invention. Therefore, the 
instant claims are afforded the priority date of the instant filing date, 7/1 1/2003. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 
The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 15 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention, claim 15 is vague and indefinite in the recitation of "dye such as eosin...". It is 
unclear whether eosin or Kleihauser-Betke are required limitations of the claim. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in 

(1) an application for patent, published under section 122(b), by another filed in the United States before the invention 
by the applicant for patent,; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 351(a) shall have 
the effects for the purposes of this subsection of an application filed in the United States only if the international 
application designated the United States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-4, 6-13, 17 and 18 are rejected under 35 U.S.C. 102(e) and 35 U.S.C. 102(a) as 
being anticipated by O'Hara et al (WO 03/035895). 

Claim 1 is drawn to a method for identifying rare events in a biological sample, 
comprising: obtaining a source of cells; contacting the source with a binding agent specific for a 
cell specific marker associated with a rare event wherein the binding agent is bound to a 
magnetic bead and wherein the binding agent binds to cells in the source expressing the cell 
specific marker; separating cells bound by the binding agent from the source thereby obtaining a 
sub-population of cells enriched for the cell specific marker associated with the rare event; 
placing the enriched sample on a substrate; automatically scanning the substrate at a plurality of 
coordinates; automatically obtaining a plurality of images at locations on the substrate that 
comprise the enriched sample; and processing the plurality of image to identify the rare event. 
Claim 2 embodies the method of claim 1 , wherein the binding agent is an antibody. Claim 3 
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embodies the method of claim 1 , wherein the sub-population is enriched for carcinoma cells. 
Claim 4 embodies the method of claim 1 5 wherein the separating is done by positive selection. 
Claim 6 embodies the method of claim 2, wherein the antibody is monoclonal or polyclonal. 
Claim 7 embodies the method of claim 2, wherein the antibody recognizes an epithelial marker. 
Claim 8 embodies the method of claim 2, wherein the antibody is selected to avoid cross 
reactivity with the beads. Claim 9 embodies the method of claim 3, wherein the carcinoma cells 
are from peripheral blood. Claim 10 embodies the method of claim 1, further comprising: (a) 
automatically identifying a coordinate of the rare event; and (b) automatically acquiring an 
image of the rare event, at the location coordinates. Claim 1 1 embodies the method of claim 1, 
wherein the rare event is detected by immunohistochemistry. Claim 12 embodies the method of 
method of claim 1, wherein the rare event is detected by in situ hybridization. Claim 13 
embodies the method of claim 1, wherein the rare event is detected by a stain. Claim 17 
embodies the method of claim 1, wherein the cell specific marker is detected by 
immunohistochemistry, in situ hybridization, staining or a combination thereof. Claim 18 
embodies the method of claim 1, wherein the image is a digital image. 

O'Hara et al disclose a method of diagnosing the presence and the severity of a disease 
comprising detecting the presence of circulating cancer cells (page 15, second full paragraph and 
page 16, first paragraph). O'Hara et al disclose that cancers cells of epithelial origin can be 
isolated from patient blood or bone marrow sample by using immunomagnetic particle which 
bind to cancer cells (page 5, lines 5-7). O'Hara et al teach that the immunomagnetic particles 
comprise an EPCAM ferrofluid which comprise a monoclonal antibody which reacts with 
EpCAM on epithelial cells (page 40, lines 1-4), thus fulfilling the specific embodiment of an 
antibody which fulfills the specific embodiments of claims 6 and 7 . O'Hara et al disclose in situ 
hybridization combined with immunohistochemistry for the detection of circulating cancer cells 
(page 28, lines 17-21, page 17, lines 21-25 and page 20, third paragraph), which fulfills the 
specific embodiments of claim 1 1, 12, 13 and 15. O'Hara et al disclose the detection of mRNA 
can proceed with automation (page 28, lines 6-10), thus fulfilling the specific embodiment of 
claim 10. O'Hara et al disclose multiparameter flow cytometry, and image analysis (page 1 
under "Field of the Invention") which fulfills the specific limitations of claim 1 8 requiring a 
digital image. Further, it would have been inherent in the method of O'Hara et al that the anti- 
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EpCAM antibody was selected to avoid cross-reactivity with the beads in order that the 
antibody-binding valency is preserved for reactivity with the target antigen on the cancer cells 
(page 18, third full paragraph). 

Claims 1-4, 6-14, 16, 17 and 18 are rejected under 35 U.S.C. 102(e) and 35 U.S.C. 102(a) 
as being anticipated by Pachmann et al (US 2003/0017514). 

Claim 14 embodies the method of claim 13 wherein the stain is a nucleic acid dye 
selected from a group including propidium iodide. Claim 16 embodies the method of claim 1 
wherein the cell specific marker is detected by a nuclear stain and a counter stain. 

Pachmann et al disclose a method for detecting and isolating vital tumor cells in body 
fluids, in particular peripheral blood (paragraph 0017) comprising using anti epithelial antibodies 
bound to magnetic particles, wherein the tumor cells are additionally labeled by an anti-epithelial 
antibody bound to a flurochrome (claims 1-10). Pachmann et al disclose that the isolated tumor 
cells can be placed on a solid support and scanned by a laser(paragraph 0023). Packman et al 
further disclose that further detection methods can be carried out on the cells because each cell 
can be immediately located and it reaction to other detection substances can be recorded 
(paragraph 0027) which fulfills the specific limitation of claim 10 requiring the identification of 
a rare event at a "coordinate". Packman et al disclose that said cells can be further labeled with 
propidium iodide stain (paragraph 0024) thus fulfilling the specific embodiment of claims 14 and 
16 because the combination of propidium iodide with another stain is equivalent to a nuclear 
stain and a counter stain. Packman et al disclose that morphology of the recorded positive cells 
can then be determined by hematological staining methods (paragraph 0026) which fulfills the 
specific embodiments of immunohistochemcial staining in claim 13. Packman et al disclose that 
FISH can be carried out on the isolated cells along with other detection methods (paragraph 
0027) which fulfills the specific embodiments of claim 17 because FISH incorporated in situ 
hybridization, it would have been inherent in the method of Packman et al that the anti-epithelial 
antibody was selected to avoid cross-reactivity with the beads in order that the antibody-binding 
valency is preserved for reactivity with the target antigen on the cancer cells. 
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Claims 1-4, 6-13, 17 and 18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Liberti et al (WO 02/06790). 

Liberti et al disclose a method of detecting and isolating tumor cells, virally infected 
cells, fetal cells in maternal circulation, virus particles, bacterial cells, white blood cells, 
myocardial cells, epithelial cells, and endothelial cells in body fluids (claims 1, 3 and 6),. Liberti 
et al disclose that cancers cells of epithelial origin can be isolated from patient blood or bone 
marrow sample by using immunomagnetic particle which bind to cancer cells (claims 2 and 4). 
Liberti et al teach that the immunomagnetic particles comprise a monoclonal or polyclonal anti- 
epithelial antibody attached to supermagnetic particles (claim 1 1), thus fulfilling the specific 
embodiment of an antibody which fulfills the specific embodiments of claims 6 and 7 . Liberti et 
al disclose the staining of the isolated cells for intracellular antigens (page 49, lines 10-15) which 
fulfills the specific embodiment of immunohistochemistry which fulfills the specific 
embodiments of claim 11,13 and 17. Liberti et al disclose multiparameter flow cytometry, and 
image analysis (claim 7) which fulfills the specific limitations of claim 10 and 18 requiring a 
digital image and the association of a rare event with a particular coordinate. Further, it would 
have been inherent in the method of Liberti et al that the anti-epithelial antibody was selected to 
avoid cross-reactivity with the beads in order that the antibody-binding valency is preserved for 
reactivity with the target antigen on the cancer cells. . 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-4, 6-14 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over O'Hara et al (WO 03/035895) in view of Grizwald et al (Journal of Immunochemical 
Methods, 1995, Vol. 183, pp.25 1-265). 

O'Hara et al teach the specific limitations of claims 1-4, 6-13, 17 and 18 for the reasons 
set forth above. O'Hara et al do not specifically teach propidium iodide staining and a counter 
stain. 

Grizwald et al teach the combination of propidium iodide staining as a counter stain to 
staining with an anti human PSA antibody (page 255 under section 2.12). 

It would have been prima facie obvious at the time the claimed invention was made to 
combining the histological stating of the isolated cancer cells with propidium iodide counter 
stain. One of skill in the art would have been motivated to do so in order to provide more 
morphological data regarding the isolated cell population. Because propidium iodide only stains 
double stranded DNA said stain will provide the nuclear reference point for any other non- 
nuclear staining in the cell cytoplasm or membrane. One of skill in the art would understand that 
the nuclear staining with propidium iodide would provide a reference point for further 
qualification of reactivity with other stains. 

Claims 1-4, 6-14 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liberti et al (WO 02/06790) in view of in view of Grizwald et al (Journal of 
Immunochemical Methods, 1995, Vol. 183, pp.25 1-265). 

Liberti et al teach the specific limitations of claims 1-4, 6-13, 17 and 18 for the reasons 
set forth above. Liberti et al do not specifically teach propidium iodide staining and a counter 
stain. 
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Grizwald et al teach the combination of propidium iodide staining as a counter stain to 
staining with an anti human PSA antibody (page 255 under section 2.12). 

It would have been prima facie obvious at the time the claimed invention was made to 
combining the histological stating of the isolated cancer cells with propidium iodide counter 
stain. One of skill in the art would have been motivated to do so in order to provide more 
morphological data regarding the isolated cell population. Because propidium iodide only stains 
double stranded DNA said stain will provide the nuclear reference point for any other non- 
nuclear staining in the cell cytoplasm or membrane. One of skill in the art would understand that 
the nuclear staining with propidium iodide would provide a reference point for further 
qualification of reactivity with other stains. 

Claims 1-4, 6-14 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over O'Hara et al (WO 03/035895) and Grizwald et al (Journal of Immunochemical Methods, 
1995, Vol. 183, pp.25 l-265).as applied to claims 1-14 and 16-18 above, and further in view of 
Singer et al (U.S. 6,323,337). 

Claim 14 further includes the stains of YOYO, TOTO and SYTOX. Neither O'Hara et al 
nor Grizwald et al teach said stains. 

Singer et al teach the nucleic acid stains of YOYO, TOTO and SYTOX exhibit enhanced 
fluorescence when associated with nucleic acids (column 14, lines 28-46). 

It would have been prima facie obvious at the time the claimed invention was made to 
substitute YOYO, TOTO and SYTOX for propidium iodide in the method rendered obvious by 
the combination of O'Hara et al and Grizwald et al. One of skill in the art would have been 
motivated to do so by the teachings of Singer et al on the improvement afforded by the use of 
nucleic acid dyes YOYO, TOTO or SYTOX. 

Claims 1-4, 6-14 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pachmann et al (US 2003/0017514) in view of Singer et al (U.S. 6,323,337). 

Claim 14 further includes the stains of YOYO, TOTO and SYTOX. Packman et al does 
not teach said nucleic acid stains. 
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Singer et al teach the nucleic acid stains of YOYO, TOTO and SYTOX exhibit enhanced 
fluorescence when associated with nucleic acids (column 14, lines 28-46). 

It would have been prima facie obvious at the time the claimed invention was made to 
substitute YOYO, TOTO and SYTOX for propidium iodide in the method of Packman et al. 
One of skill in the art would have been motivated to do so by the teachings of Singer et al on the 
improvement afforded by the use of nucleic acid dyes YOYO, TOTO or SYTOX. 

Claims 1-4, 6-14 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liberti et al (WO 02/06790) and Grizwald et al (Journal of Immunochemical Methods, 
1995, Vol. 183, pp.25 l-265).as applied to claims 1-14 and 16-18 above, and further in view of 
Singer et al (U.S. 6,323,337). 

Claim 14 further includes the stains of YOYO, TOTO and SYTOX. Neither Liberti et al 
nor Grizwald et al teach said stains. 

Singer et al teach the nucleic acid stains of YOYO, TOTO and SYTOX exhibit enhanced 
fluorescence when associated with nucleic acids (column 14, lines 28-46). 

It would have been prima facie obvious at the time the claimed invention was made to 
substitute YOYO, TOTO and SYTOX for propidium iodide in the method rendered obvious by 
the combination of Liberti et al and Grizwald et al. One of skill in the art would have been 
motivated to do so by the teachings of Singer et al on the improvement afforded by the use of 
nucleic acid dyes YOYO, TOTO or SYTOX. 

Claims 1-4, 6-15 and 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over O'Hara et al (WO 03/035895) in view of Bloom and Fawcett (A Textbook of Histology, 
1962, page 15). Claim 14 embodies the method of claim 13 wherein the dye is selected from a 
group including hematoxylin. Claim 15 embodies the method of claim 13 wherein the dye is 
eosin. 

O'Hara et al do not specifically teach the dyes of hematoxylin and eosin. Bloom and 
Fawcett teach that hematoxylin and eosin is the most common histological staining method. 

It would have been prima facie obvious at the time the claimed invention was made, to 
include the dyes hematoxylin and eosin in the method of O'Hara et al. One of skill in the art 
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would have been motivated to do so by the teachings of Bloom and Fawcett regarding the 
common use of hematoxylin and eosin. One of skill in the art would know that the use of this 
combination would enable comparisons with other tumor cells stained by the same combination. 

Claims l-4 ? 6-15 and 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pachmann et al (US 2003/0017514) in view of Bloom and Fawcett (A Textbook of 
Histology, 1962, page 15). 

Packman et al do not specifically teach the dyes of hematoxylin and eosin. Bloom and 
Fawcett teach that hematoxylin and eosin is the most common histological staining method. 

It would have been prima facie obvious at the time the claimed invention was made, to 
include the dyes hematoxylin and eosin in the method of Packman et al. One of skill in the art 
would have been motivated to do so by the teachings of Bloom and Fawcett regarding the 
common use of hematoxylin and eosin. One of skill in the art would know that the use of this 
combination would enable comparisons with other tumor cells stained by the same combination. 

Claims 1-4, 6-15 and 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liberti et al (WO 02/06790) in view of Bloom and Fawcett (A Textbook of Histology, 1962, 
page 15). 

Liberti et al do not specifically teach the dyes of hematoxylin and eosin. Bloom and 
Fawcett teach that hematoxylin and eosin is the most common histological staining method. 

It would have been prima facie obvious at the time the claimed invention was made, to 
include the dyes hematoxylin and eosin in the method of Liberti et al. One of skill in the art 
would have been motivated to do so by the teachings of Bloom and Fawcett regarding the 
common use of hematoxylin and eosin. One of skill in the art would know that the use of this 
combination would enable comparisons with other tumor cells stained by the same combination. 

Claims 1-13, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
O'Hara et al (WO 03/035895) in view of Thomas et al (U.S. 6,1 17,985). 

Claim 5 embodies the method of claim 1 wherein the separating is done by negative 
selection. 
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O'Hara et al teach the separating by positive selection. O'Hara et al do not teach 
separating by negative selection. 

Thomas el al teach separating non-hematopoietic tumor cells from a sample comprising 
hematopoietic cells (claims 1-11). 

It would have been prima facie obvious to use the negative selection method of Thomas 
et al prior to the positive selection method of O'Hara et al. One of skill in the art would have 
been motivated to combine the two methods because they are both recognized in the art as 
method for the isolation of rare tumor cells and it would be expected that both methods would 
contribute to the isolation of a population of tumor cells. 

Claims 1-14, 16, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pachmann et al (US 2003/0017514) in view of Thomas et al (U.S. 6,1 17,985). 

Packman et al teach separating by positive selection rather than by negative selection. 

Thomas el al teach separating non-hematopoietic tumor cells from a sample comprising 
hematopoietic cells (claims 1-11). 

It would have been prima facie obvious to use the negative selection method of Thomas 
et al prior to the positive selection method of Packman et al. One of skill in the art would have 
been motivated to combine the two methods because they are both recognized in the art as 
method for the isolation of rare tumor cells and it would be expected that both methods would 
contribute to the isolation of a population of tumor cells. 

Claims 1-13, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liberti et al (WO 02/06790) in view of Thomas et al (U.S. 6,1 17,985). 

Liberti et al teach separating by positive selection rather than by negative selection. 

Thomas el al teach separating non-hematopoietic tumor cells from a sample comprising 
hematopoietic cells (claims 1-11). 

It would have been prima facie obvious to use the negative selection method of Thomas 
et al prior to the positive selection method of Liberti et al et al. One of skill in the art would have 
been motivated to combine the two methods because they are both recognized in the art as 
method for the isolation of rare tumor cells and it would be expected that both methods would 
contribute to the isolation of a population of tumor cells. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karen A. Canella whose telephone number is (571)272-0828. 
The examiner can normally be reached on 10-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Helms can be reached on (571)272-0832. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Karen A. Canella, Ph.D. 
6/25/2006 




